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Abstract:

India's roads are the most affordable mode of transportation, but they are also susceptible to
accidents, posing risks to drivers' lives and property. To reduce traffic accidents, it's crucial to
identify accident blackspots and implement remedial measures. Financial constraints may
prevent immediate countermeasures, so ranking blackspots and implementing them is essential.
The paper contains an extensive analysis of road accident statistics for the 44.6-kilometer
stretch of National Highway 205 in Punjab, India, that runs between S.A.S. Nagar and
Rupnagar. Accident blackspots have been observed in both directions along the highway
element, based on an analysis of accident data obtained from the Institute For Development and
Communication (IDC) Chandighar (U.T.), Punjab from 2017 to 2020. Four distinct defined
standards have been used to rate the locations of the observed blackspots. The top ten blackspot
locations have been thoroughly investigated and analysed to identify potential causes of
accidents. Based on the findings, alternatives to reduce road accidents have been proposed.
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Introduction

National Highway 205, a vital transportation route connecting S.A.S. Nagar and Rupnagar in
Punjab, has been plagued by incidents, raising concerns about road safety. To improve safety,
the research aims to understand the causes of these incidents and identify blackspots with high
accident frequency. The study will assess accident reports, examine relevant variables, and
employ advanced blackspot identification methods. Roads provide assistance to the world's
transport network. Over 60% of India's commaodities and 85% of its population travel by road,
making it the most economical mode of transportation for both people and things. Of all the
means of transportation, driving has the highest danger of both serious injury and fatalities from
accidents, as well as the highest likelihood of damaging autos.
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With significant investment by the government in infrastructure, road accidents are still on the
rise in India, with over 460,000 accidents in 2022 accounting for an all-time high of 168,491
fatalities.

As to the annual report on road accidents issued by the Ministry of Road Transport and
Highways on Tuesday, there were 461,312 events recorded by the states and Union Territories
(UTs) in 2022, resulting in 443,366 injuries. Compared to 2021, the year had a rise of 11.9% in
accidents, 9.4% in deaths, and 15.3% in injuries. India's road network, which consists of
National Highways (NH), Motorways, State Highways (SH), Major District Roads, Other
District Roads, and Village Roads, is the second biggest in the world, according to the Ministry
of Road Transport and Highways (2022). Its total length is around 63.72 km.

Table:1 Year Wise NH Development Length in KM.

Sr. No. Year Length of NH in KM
1 At 2013 91287
2 2014 97830
3 2015 101010
4 2016 114158
5 2017 126500
6 2018 132500
7 2019 132995
8 2020 138376
9 2021 141345
10 2022 145240
11 2023 146145

Table:2 India's Road Length (In Km) Divided Into Several Categories.

Category 2010-11 2021-22 2022-2023
National Highway 70,548 km 142,126 km 146,145 Km
State Highways 152,024 km 176,166 km 179,535 Km
Major District Roads 474,464 km 534,996 km 632,154 Km
Rural and Other Roads 4,700,000 km 3,300,000 km 4,535,511 Km
Total length of Road 5,397,036 km 4,153,288 km 5493345 Km

India's Road Accident Record

The Ministry of Road Transport and Highways (MoRTH) released official figures showing that
153,972 people lost their lives in traffic accidents in 2021. This translates to 11.3 fatalities per
100,000 people. In 2020, there were 243.5 million registered motorised two-wheelers (MTW)
and 43.73 million vehicles. The number of cars in real operation is overrepresented in official
registration statistics because vehicles that are retired from the road for various reasons, such
as age, are not expunged from the records. Between 50 and 60 percent of the automobiles listed
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in the registration documents are thought to be personal vehicles on the road. The Road
Accidents in India-2020 report goes on to show that, in 2020, National Highways—which make
up just 2% of all of India's roads—accounted for 32% of all road accidents and roughly 36% of
all accidental deaths. State Highways, on the other hand, only make up 3% of all road networks,
but they accounted for 25% of all accidents and accidental deaths in the same year. These
statistics demonstrate that, as the country's primary causes of road user mortality, both National
Highways and State Highways require policymakers' attention.
Table:3 Road Accidents during (2012-2022)

No. of Road No. of Affected Person
Year Accidents . .

Killed Injured
2012 4,90,383 1,38,258 5,09,667
2013 4,86,476 1,37,572 4,94,893
2014 4,89,400 1,39,671 4,93,474
2015 5,05,770 1,46,555 5,03,608
2016 4,84,756 1,51,192 4,97,806
2017 4,69,242 1,50,003 4,67,389
2018 4,70,403 1,57,593 4,64,715
2019 4,56,959 1,58,984 4,49,360
2020 3,72,181 1,38,383 3,46,747
2021 4,12,432 1,53,972 3,84,448
2022 4,61,312 1,68,491 4,43,366

On national highways, there were 30.6% of all accidents and 35.7% of deaths in 2019; in 2020,
those numbers increased to 31.8% and 36.4%, respectively. In 2020, 24.8 per cent of all
accidents will occur on state highways, as opposed to 24.2 per cent during the same period in
2019. On the other hand, the percentage of accidents on other roads decreased from 45.2% in
2019 to 43.4% in 2020 during the same period. National highways make up just 2.08 per cent
of all roads in the country, yet they will be responsible for 36.4% of all deaths in 2020; other
roads will account for 38.4%, and state highways for 25.2%.

Blackspots for Road Accidents

Highway sites known as blackspots are particular places where serious and frequent accidents
happen. These locations, which show places with a higher-than-average rate of events, are
found through data analysis of traffic accidents. Enhancing road safety and lowering the
incidence of accidents requires locating and fixing these blackspots. Black spots are areas with
a high crash rate that are recognised by websites that have an unusually high crash rate in
relation to similar websites. In the management of road safety, a region where there has
historically been a high concentration of traffic accidents is called an accident black spot. Black
spots are generally used to characterise areas with a high accident rate and a high probability
of future occurrences (severe, large, and minor).

Study Site
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This study is being carried out over the National Highways-205 in the state of Punjab (Fig. 2).
Within the parameters of the study, only toll-road National Highways have been taken into
consideration. This study provides specifics on the NH-205 road accident scenario that passes
through the Punjabi districts of S.A.S. Nagar and Rupnagar. The NH-205, which spans 65 km
(13.40-80.80) and is located in the state of Punjab under PIU Chandigarh, is the subject of this
research. It begins at kilometre 28+600 and ends at km 73+200.

Table 4: Description of the NH-205 Toll Plaza.

Behrampur (Punjab)

. Number of | Starting End Length of
Location of Toll Plaza ; . Toll
Lanes Chainage | Chainage
Plaza Zone
. Km KM
At Km 35+000 on NH-205 in 10 Lanes 344775 354975 500m
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Fig.1: Behrampur Toll Plaza.
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Approaches Used in the Investigation

The Institute For Development and Communication (IDC) Chandighar (U.T.), Government of
India, defines a blackspot as any location or road section of that experiences 10 or more
accidents or 10 or more fatalities during the three-year period between 2017 and 2020. This
definition was used in the current study to identify the accident blackspots on the 44.6 km
stretch of NH-205. The Haryana, Punjab and Chandighar Police website provided historical
accident data, which was then analysed with respect to the date, time, and month of the incidents,
the location of the incidents, the number of fatalities, the number of injured and deceased (with
serious and minor injuries), the vehicles and other road users involved, and the nature of the
collisions. Index maps have been used to identify or estimate the sites of the accidents and the
separations between various places of NH-205.

Flow Chart-1 shows a schematic apporaches of the research approach that was
used.

Collection of Road Accident data from Police website

Y

Analysis of the accident data concerning the kind of
accidents, road users involved, time and date of the
incident. etc.

4

Finding the locations of accident hotspots (those with
more than 10 incidents in a three-year period).

i

Choose the top ten places that have been identified as
black spots for in-depth study and site investigation.

J

Conduct site inspections to evaluate ten identified
black spot locations and acquire information about the
site, including the cross-section of the road, its
geometry, alignment, and surroundings.

U

Determine the causes of accidents and recommend
corrective actions based on the site investigation and
thorough analysis.

Road collision risk factors: a method based on data

Over several decades, there has been a notable rise in road traffic accidents in numerous
developing countries worldwide, resulting in a substantial rise in the number of deaths. Such
catastrophic events almost always cause a large reduction in a country's gross domestic product
in addition to psychological distress for the victims' relatives. Therefore, it becomes essential
to identify the risk factors and implement corrective measures to reduce traffic accidents. Still,
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the limited amount of research that has focused on roads with mixed traffic so far fails to
adequately characterise the consequences of those features. Thus, the objective of the study was
to provide a data-driven approach to determining the reasons behind traffic accidents and their
consequences, especially where there is mixed traffic.

Effects of illnesses and categories of shoulders

Road cross-sectional elements such as shoulder width and carriageway have a significant
influence on driving behaviour. The width of the carriageway is defined by the number of lanes,
and the size of the vehicles and the required lateral clearance determine the width of each lane.
The current rules recommend a minimum lane width of 3.5 metres, assuming a vehicle width
of 2.44 metres and side clearances of approximately 0.53 metres on either side. On rural roads,
provide more pavement for cars. This will accommodate driver error and give space for an
emergency stop. Consequently, driving performance and the chance of a traffic collision are
impacted by the shoulder's breadth and quality.

Given this, the present study attempted to understand how shoulder conditions influenced
traffic conditions in mixed-traffic situations. Using site-specific data from twelve research
locations, the analysis identified different shoulder conditions that led to traffic accidents. Study
locations were ranked as excellent, good, medium, and bad based on shoulder conditions.
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Fig.4: Blackspot Location of Near PNB Bank, Heritage Haveli, Solkhian.
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Effects of pavement quality:

The condition of the pavement is crucial for guaranteeing ride quality and passenger safety.
Numerous studies have shown that it has a major impact on road traffic safety, and prompt
pavement maintenance is thought to be an essential first step in improving road safety. However,
the consequences of poor pavement conditions on on-road collisions have not been thoroughly
studied in the few studies that have looked at the relationship between crash occurrences and
pavement conditions to date. Although it is unclear how poorly maintained pavement
contributes to traffic collisions, researchers advise having generally quality pavement to ensure
a safer road environment for users.

Fig.5: Blackspot Location T-Point Malikpur.

Impact of Entry and Exit Points:

When there is direct access to nearby residences, particularly when there is not enough sight
distance at such mid-block access points, highways become dangerous. Excessive access point
density has been shown in several studies to dramatically increase the likelihood of accidents.
The risk is exacerbated by mixed traffic, which consists of a range of vehicle types. An
exaggeration of collision risks was recently discovered in a case study on the evaluation of
crash risks at highway entry points, where mixed traffic is common and sight visibility is
restricted due to the presence of vending enterprises. For many years, there has been much
study on the link between access point density and crash occurrence; however, the exact pattern
of this relationship is less clear.

Fig. 6: Blackspot Location Of Sales Tax Barrier, Ghanauli.
Assessment of Current Accidental Black Spot:
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Generally, Accident Severity Index (A.S.1.) is generated to identify the dangerous spots on the
project corridor.
ASI = (Nf x Wf) + (Ng x Wg) + (Nm X Wm)
Whereas
Nf = No. of Fatal Accidents at the Spot in the last 3 years
Wf = Weightage assigned to fatal accident is 6
Ng = No. of grievous injury accidents at the Spot in the last 3 years
Wg = Weightage assigned to grievous accident is 3
Nm = No. of minor injury accidents at the Spot in the last 3 years
Wm = Weightage assigned to minor accidents is 1

Table 5: Total Road Accidents On NH-205 Study Area.

Year Cases Fatal Serious Minor
2017 52 42 17 8
2018 54 41 21 21
2019 39 26 29 7
2020 40 24 18 9
Total 185 133 85 45
Total Accidental Road
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Fig. 7: Total Map Showing Total Road Accidents Per Km On NH-205.
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Conclusion:

This section of NH-205 has an average fatality rate per kilometre of 0.75 per year, while the
national average for Indian national highways is 0.4 per year (MoRTH 2020). This means that
the fatality rate on this stretch of NH-205 is twice as high as the national average, making it the
most vulnerable and accident-prone overall.

In terms of precise data, there were 24 fatalities on NH-205 in 2020 out of 40 occurrences of
traffic accidents, and 26 fatalities in 2019. When using the vehicle per km driven annually as
an exposure component, however, the rate for the Behram Toll Plaza stays nearly same in 2020,
at 0.032, even with the Corona shutdown. This indicates that, in comparison to other years, the
likelihood of dying per million cars travelling on NH-205 has remained constant for the year
2020 and has not significantly decreased.

According to statistical research, none of the 11 unintentional blackspots that fell on this road
in 2020 had a statistically significant improvement. overall for the Punjabi part of NH-205
Kurali — Kiratpur. The fifth chapter of this study makes suggestions for areas that still need
improvement. Geographically speaking, the most vulnerable locations are the two first-order
blackspots at Patalpuri Chowk and Heritage Haveli Cut, Solkhian, Major T-Point at Malikpur,
and Kamal Sweets Shop, Bharatnagar. Every unintentional blackspot is an intersection.
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